In urban Kenya the rates of exclusive breastfeeding are low, and complementary feeding practices result in inadequate intake of energy and nutrients by young children. Although information on appropriate feeding of young children has been widely promoted through the health system for years, and mothers are knowledgeable about recommendations, inadequate feeding practices still result in high rates of malnutrition. Processed cereal blends are used by some urban mothers for infant feeding, and their cost is similar to that of porridges enriched in the home by the addition of milk, margarine, or soya flour. However, little has been done to ensure that these products are nutritionally adequate or to ensure that labelling instructions are appropriate and that they promote exclusive breastfeeding from four to six months of age. Social marketing to low-income families of fortified cereal blends that would address these concerns could be a sustainable means of improving infant-feeding practices.
Introduction
Low rates of exclusive breastfeeding in the first 6 months of life and limited intake of appropriate foods from 6 to 24 months of age are major causes of childhood malnutrition in Kenya. Combined with high rates of infection, poor feeding practices result in high rates of morbidity, retarded intellectual development, and mortality.
Breastfeeding practices
Although about 97% of infants in urban Kenya are breastfed at birth and are breastfed for an average for 19 months, the proportion who are exclusively breastfed is minimal [1] . The median duration of exclusive breastfeeding is only 0.5 months. Other liquids or foods are given to three-fourths of all Kenyan infants by the end of the first month and to 90% of them by the end of the third month ( fig. 1 ).
Complementary feeding practices
The principal food given to children 6 to 12 months of age is a cereal-based porridge (uji) made from maize or finger millet (locally known as wimbi). Uji is generally fed by cup about three times per day and is supplemented when possible with fruit (banana and papaya), vegetables (pumpkin, potatoes, and kale), or milk. Many urban mothers purchase pre-processed cereal blends to make uji for their infants. Children 12 to 23 months old drink uji in the morning and as a snack, but they are also fed ugali (made with corn meal) during the family meals.
Few quantitative data are available to assess dietary intakes of young children in Kenya. One study conducted in rural Kenya found that toddlers consumed only about 80% of energy requirements, with only 8% of their calories coming from animal products and 13% from fat, compared with 36% and more than 25% in the United States [2] . Several micronutrients have been shown to be low in children's diets, including zinc, iron, vitamin B 12 , fat-soluble vitamins (A, D, and E), and calcium. For example, 90% of toddlers had inadequate intakes of zinc [2, 3] .
In the studies in rural Kenya, maternal intake of zinc during pregnancy was related to infant length at birth, and zinc intake among infants and toddlers was related to length. The consumption of animal products (which are high in zinc and iron) also was closely associated with length in toddlers and schoolchildren [4] . In Kwali District, Kenya, Latham et al. [5] found that schoolchildren who took iron supplements (400 mg of ferrous sulphate) on school days for 32 weeks had improved weight gain. A subsequent study in the Coast Province found that supplementation of schoolchildren with 150 mg of ferrous sulphate for 14 weeks resulted in improved appetite and increased weight gain [6] .
Both iron and zinc are needed for growth, and improvement in zinc intake has been shown to reduce diarrhoea, pneumonia, and stunting and to improve intellectual functioning. Both zinc and iron intakes have been associated with improvement in appetite, which may explain their relationship with increased growth. The low intake of several other micronutrients by preschool and school-aged children affects their growth, cognitive development, and school performance.
Nutritional status of young children in Kenya
The prevalence of stunting in Kenya increases from 8% among infants less than 6 months of age to 18% at 6 to 11 months, peaking at 40% at 12 to 23 months [1] . In urban areas, 25% of children less than five years old are stunted, compared with 35% of those in rural areas. Anaemia is common in infants and toddlers in Kenya owing to low intakes of animal products and fortified food. Longitudinal studies in rural Kenya found that nearly three-fourths of toddlers were anaemic [2, 3] .
Poor nutritional status in young children has been shown to be clearly related to increased risk of death. However, in addition, poor nutritional status in Kenya has been shown to be related to poor cognitive development in young children [7] . Studies in Kenya have shown that taller, heavier babies were talked to more by their caregivers and were more sociable at 6 months, and more sociable infants had greater motor skills at 30 to 36 months of age. They were also more verbally competent at five years of age [8] .
What are the constraints to improving young child feeding in urban Kenya?
Factors affecting exclusive breastfeeding
Too early use of semi-solids and liquids in addition to breastmilk is a major feeding practice that should be reversed. However, detailed studies in the slums of Nairobi found that knowledge of exclusive breastfeeding and exposure to health services did not influence the incidence of exclusive breastfeeding [9] . Social support was found to be inversely associated with exclusive breastfeeding. Only those mothers with less support were free to practise exclusive breastfeeding because of lack of pressure to conform to non-exclusive breastfeeding practices.
In this study, the most common reasons mothers reported for giving their infants additional fluids varied with the baby's age. In the first two weeks, 25% of mothers indicated that the baby had stomach problems, and 17% said the stool needed softening. At three months, two other reasons were predominant: the baby was hungry (21%) and the mother's milk was not sufficient (15%). By four months, 36% reported insufficient breastmilk [9] . Such beliefs about a mother's ability to produce enough breastmilk influence the duration of exclusive breastfeeding.
UNAIDS has set guidelines stating that although there is a risk of transmission of the human immunodeficiency virus (HIV) through breastfeeding, breastfeeding should be promoted among all women except those who have been identified as HIV-positive. This is because of the high costs of alternative modes of feeding, limited access to appropriate breastmilk substitutes, Age (months) % of children Not BF Exclusive BF BF and water BF and supplements and likely contamination of breastmilk substitutes [10] . Even though HIV affects up to 25% of pregnant women in urban Kenya, only an estimated 4% of all infants will be infected with HIV via breastfeeding.* If breastfeeding were to decline in Kenya because of limited access to appropriate uncontaminated breastmilk substitutes, deaths from diarrhoea and acute respiratory and other infections would increase. Effective promotion of exclusive breastfeeding would improve the nutritional and health status of 98% of infants. Recent studies of HIV-positive mothers in South Africa reported that the rate of transmission of HIV to infants who were exclusively breastfed for the first three months of life was similar to that of infants who were not breastfed and substantially lower than that of infants who were partially breastfed [12] .
Constraints to complementary feeding
When mothers do not have sufficient income, they feed young infants a maize-only porridge that is too low in energy density to meet their needs. Although sources of vitamin A can be procured at relatively low cost, the addition of fat sources (such as margarine) or protein and fat sources (such as soya flour or milk) is often beyond the reach of poor families. Poverty also particularly hits toddlers, because they generally eat from the family pot of ugali and vegetable sauce (and thus seldom receive foods containing milk, margarine, or soya flour) and get less special attention for feeding. Attention to feeding is particularly important when mothers have little time and their infants are not hungry. Often children do not finish their uji because of lack of appetite. Nearly 50% of Nairobi mothers surveyed in the Demographic and Health Survey worked outside the home, and about 30% of them took their children to work [1] . Mothers often left food prepared for their infants with a caregiver, who was likely to be a relative, neighbour, young girl, or sibling of the child. Education of caregivers other than mothers about appropriate feeding is therefore also needed to improve feeding practices.
Mothers prepare meals an average of three times a day for the whole family, and the child's food takes about 30 to 45 minutes to cook. Most mothers use small kerosene burners for cooking. Because kerosene is expensive, it is difficult to cook food frequently enough to reduce the risk of contamination.
Food contamination is one major cause of diarrhoea. Once uji is prepared, it is stored in a pot and reheated, but the reheating time is insufficient to kill bacteria. The risk of diarrhoea increases dramatically in the first six months of life in urban Kenyan infants. At one month of age, about 3% of infants have had diarrhoea in the preceding two weeks, but by six months of age, 25% of infants have had diarrhoea in the preceding two weeks. This rate remains at the high levels of 25% to 28% for children 12 to 17 months of age [1] .
Availability of processed complementary cereals
Several studies in urban Kenya have shown high rates of use of commercially processed cereals for infant feeding. In 1978 a study of births in the Aga Khan hospital in Nairobi among middle-class families reported that nearly half of mothers gave their infants commercial cereals rather than home-prepared cereals [13] . A study conducted in 1982 of nearly 1,000 low-and middleincome women in Nairobi found that 21% of infants were consuming packaged cereals at four to six months of age [14] .
Focus group interviews conducted in 1999 found that many mothers reported buying locally made, pre-processed cereals, including both brand-name and generic products. Mothers reported using such products or adding milk, margarine, or soya flour to enrich plain maize or millet flour uji fed to young infants. Although the addition of these foods will increase the calorie content to the level needed to meet the energy needs of young children (since maize or millet flour alone is too low in calories), these foods do not contain sufficient iron, zinc, or several other nutrients to meet minimum requirements. Table 1 shows the characteristics and costs of processed cereal flours or blends sold in Nairobi in 1999 for young child feeding. Numerous products are available. Although some of the products state on the label that they are fortified, most do not. However, several of the fortified products contain only cereals, with no legumes or other fat or additional protein source. Most are not fortified with zinc, and/or levels of fortification of zinc are not listed on the label.
None of the products now available for sale include information on breastfeeding or appropriate feeding practices. Information on preparation and mixing instructions to ensure adequate energy intake and prevention of food contamination are also not given. None mention the importance of exclusive breastfeeding. Some of the products have been pre-cooked and thus require little additional cooking, whereas others need to be cooked for a period similar to that for cooking maize flour. There are also several other fortified products currently produced in Kenya but not now marketed to the public, such as UNI-MIX produced by House of Manji and Soy-Afrique, and sold to the World * The 75% of infants who are born to HIV-negative mothers are not at risk of HIV infection through breastmilk. Breastfeeding will also improve the health status of those infants infected during pregnancy or delivery (estimated at 20%) [11] . An additional 15% of infants born to HIV-positive mothers are estimated to be infected by breastfeeding (15% of 25% = 3.75% of all infants). Thus, less than 4% of all infants are estimated to be infected through breastfeeding.
Food Programme (WFP), UNICEF, and several nongovernmental organizations for use in refugee camps. The cost of producing and marketing these to the public has been estimated at US$0.07 per 100 g [House of Manji, personal communication, 1999]. The prices of the currently sold processed cereals range from US$0.07 to US$0.97 per 100 g, the daily amount needed for a breastfed 9-to 11-month-old infant. On the basis of family food expenditures in developing countries, Wurdemann and van de Meerendonk [15] reported that low-income mothers can spend two to three times the price of the staple food for complementary foods. In Nairobi several products (Bora-Bora, Elna Ujimix, Soya Best Wimbi Flour, Maizena, and UNI-MIX) are available at US$0.10 to US$0.15 per 100 g, two to three times the cost of maize.
What means are available to improve complementary feeding?
Promotion of ideal complementary feeding would address the constraints mentioned above and provide foods containing adequate energy, protein, fat, and micronutrients to meet the needs of breastfed children from 6 to 24 months of age at low cost. Porridges should contain at least 100 kcal per 100 g of cooked food. A food that combines maize or millet with a legume (such as soya beans or peanuts) can include sufficient protein, fat, and energy, whereas a cereal made with only maize flour will have insufficient energy density to satisfy the infant's needs. An ideal food would only need a short cooking period, which would save mothers time and enable the food to be cooked each time it is served to reduce the risk of contamination. Special foods used in young child feeding should preferably be sold in small packages to suit normal purchasing styles of low-income mothers.
The best way to improve complementary feeding is to enhance the adequacy in foods and feeding practices with as minimal changes as possible. Table 2 shows that such changes can be made using fortified pre-processed cereals or through behavioural change communication to change household practices without the use of pre-processed cereals. In both cases, changes in feeding practices are needed in order to increase the attention to interactive feeding, increase the frequency of feeding, increase the consistency of the foods to increase their energy content (by making the uji thicker), and prevent food contamination.
The costs are similar whether pre-processed cereals or cereals enriched with other foods are used. The daily cost is about US$0.11 to feed a 9-to 11-month-old child fortified processed cereal made into uji (at a cost of US$0.07 per 100 g) plus US$0.02 for sugar and fruits or vegetables. The daily cost of home-enriched uji as currently prepared with maize meal, margarine, and milk in addition to sugar and fruit or vegetables is about US$0.13.
Although fortified cereal blends can meet zinc and iron requirements, home-prepared foods would need to include a haem source of iron to increase iron and zinc intakes substantially. For example, an ounce of beef (about 30 g) could be fed to the child daily. This amount would meet about one-sixth of the iron requirements and about half of the zinc requirements, both major improvements over the current uji enriched with milk and margarine. However, this would require significant behavioural change, because giving meat to infants is uncommon in Kenya. A recent study in Denmark found that infants 8 to 10 months of age consumed only about 10 g of meat per day [16] , although increasing their intake to 30 g improved their haemoglobin levels. Because meat is expensive in Kenya, it is unlikely that mothers will increase the amount of meat they give their infants. They will need to use fortified foods or iron and zinc supplements. Supplements would cost US$0.01 per day* and would necessitate a distribution system, educational campaign, and individual counseling to ensure widespread appropriate use. The total cost of this home-enriched diet would therefore be US$0.14 per day with iron and zinc supplements.
The major difference between the two approaches is that ongoing marketing of processed cereals can be built into the cost of the product. It is often more difficult for governments to obtain the necessary funds to build in the level of behavioural change needed to sustain improved feeding practices.
Conclusions
Improving the dietary intake of breastfed infants has been shown to be feasible with the use of processed complementary cereals in a research setting where they have been provided free to households. Similar improvements have also been shown in programme settings by educating caregivers how to improve grain-based porridges by adding nutrient-rich ingredients available in the community [17] . In most of the latter programmes, both mass media and one-on-one counselling have been used to obtain changes in practices.
Although processed complementary cereals (previously referred to as weaning foods or formulated foods) were developed in the 1970s, few have been success- fully marketed to low-income families in developing countries. Many of the products developed at that time contained milk, and as world milk prices rose, the cost of producing these foods put them out of the reach of low-income families. Other cereal-and legume-based products were developed and clinically tested. However, these products were still too expensive for most people because many of them were imported. Recent improvements in manufacturing techniques and local production of blended cereal products have enabled the production of low-cost fortified products that are within the reach of family incomes, as shown in Kenya. There has been little social marketing of such products to low-income families. However, such efforts are likely to have benefits for the nutritional status of young children.
Pre-cooked cereals reduce the amount of fuel and cooking time needed. They also save time in preparation because few ingredients need to be added, since they contain additional fat and protein-containing legumes. They are fortified with micronutrients that are difficult to obtain from local low-cost foods (especially iron and zinc). Marketing of cereals can also be a means of educating caregivers about appropriate preparation and feeding practices, including exclusive breastfeeding. In rural areas foods are primarily home-grown, and few families are able to purchase processed complementary cereals. Helping such households to improve feeding will require behavioural change communication to encourage the use of low-cost local foods and beneficial feeding practices. However, in urban areas, as shown in this paper, the costs of modifying current practices and using pre-cooked cereals are similar. Households already purchase processed foods for infant feeding from the market (maize, millet, and soya bean flours, margarine, and packaged milk), and fortified pre-cooked cereal blends can offer more nutritious and more easily prepared alternatives.
In either case, the cost of appropriate complemen-tary feeding often exceeds the amount that very poor families can spend. A fortified product would still be beneficial even when not consumed daily, because nutrients (especially iron, zinc, and vitamin A) are stored in the liver for long periods and in the blood for several days. Weekly or biweekly iron, iodine, vitamin A, vitamin D, folic acid, and riboflavin improve micronutrient status [18] [19] [20] and promote child growth [20] . Thus, even if the fortified product is consumed less than daily, it can still have a positive effect on micronutrient status. Concerns about working with the private sector to promote improved infant feeding have been expressed because of past negative experiences associated with the marketing of breastmilk substitutes. However, in urban areas, households are purchasing more of their basic foods in processed forms (flour, milk, and margarine) and are increasingly relying on the food industry to supply them. Since processed cereals for infants are among these purchases, an appropriate role for the public sector is to ensure that they provide optimal nutrition and are appropriately marketed. With such support, they can lead to improved feeding practices and have benefits for child health.
Introduction
The question is: Should you proceed with a processed complementary food in a public health context without an effective programme of communication for behavioural change? The answer is no. There is a long and largely unsuccessful history of the use of complementary foods. Some of the problems are logistic, but many of the problems result from the complete lack of attention to behaviour.
The basic premises of this presentation are as follows: » The main nutritional problems are growth failure in children less than two years of age and anaemia. Although anaemia is more prevalent in an epidemiological sense, it is impossible to separate the two. » Growth is a product of the quantity and quality of food, disease, and care. » Children grow up in families, and malnourished children generally grow up in poor families. » The outcome of interest is healthy growth and development of children. It is not whether they buy or accept a food in a health centre.
